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ABSTRACT
Objective: Observational studies in humans have shown
an inverse relationship between plasma vitamin C concen-
tration and total serum cholesterol. However, experimen-
tal studies have shown inconsistent results regarding the
ability of vitamin C to reduce total serum cholesterol.

Methods: Published reports of trials studying the effects of
vitamin C on serum lipids were identified by a search of
Medline from 1966 to 2004. Data from 51 experimental
studies comprising of 1666 pooled subjects were selected for
analysis.

Results: A very strong negative association was observed
between baseline total serum cholesterol and the percent
change in cholesterol (r = −0.585, p<0.001). When subjects
were divided into 4 groups based on their baseline total
serum cholesterol levels, the following weighted mean
percent changes in cholesterol from baseline were ob-
served: normal cholesterol (<199mg/dl): 0.91±6.8%
(n=508); borderline high cholesterol (200–239mg/dl):
3.90±5.78% (n=605); high cholesterol (240–279mg/dl):
11.40±7.96% (n=300); severe cholesterol (>280mg/dl):
14.30±8.36% (n=253). A significant inverse relationship
was found between the baseline plasma vitamin C concen-
trations and mean percent change in total cholesterol from
baseline (r = -0.500, p<0.005). It was also observed that
the high and severe baseline cholesterol groups possessed
lower baseline plasma vitamin C concentrations than
those in the normal cholesterol groups (0.79 and 0.55
versus 1.24 mg/dl respectively).

Conclusion: This finding strengthens the hypothesis that
the cholesterol lowering and cardio-protective benefit of

vitamin C supplementation may be in its ability to elevate
plasma vitamin C concentrations in those patients who
initially possess lower than normal vitamin C plasma
concentrations. (J Chiropr Med 2006;5:2–12)

Key Indexing Terms: Ascorbic Acid; Cholesterol

INTRODUCTION

Heart disease is the leading cause of premature
death and disability in the United States. Hypercho-
lesterolemia is a primary risk factor leading to coro-
nary heart disease and the American Heart Associa-
tion estimates approximately 42 million American
adults have total serum cholesterol levels of greater
than 240 mg/dL.1 Over the past decades a number
of nutritional compounds have shown some prom-
ise in reducing plasma cholesterol concentrations.
One such compound is vitamin C. Animal studies
have shown that vitamin C participates in choles-
terol metabolism, and that a marginal vitamin C
deficiency increases plasma cholesterol concentra-
tions.2 Observational studies using human popula-
tions have shown an inverse relationship between
vitamin C intake and mortality due to cardiovascu-
lar disease.3,4 However cross-sectional and longitu-
dinal studies examining the relationship between
total serum cholesterol and vitamin C have shown
conflicting and inconclusive results.5,6 Furthermore
experimental studies have also shown inconsistent
results regarding the ability of vitamin C to reduce
total serum cholesterol.7,8 In a review by Howard
and Meyers in 1995 on the effects of vitamin C and
its efficacy in reducing total serum cholesterol, the
authors concluded that vitamin C supplementation
for preventing hypercholesterolemia should not be
recommended.9

However, on closer examination, several of the past
experimental trials have utilized subjects with ini-
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tially low baseline total serum cholesterol concen-
trations, and therefore very few of these studies
have shown any decrease in total cholesterol with
vitamin C supplementation.10 Moreover, the major-
ity of experimental studies using hypercholesterol-
emic subjects have illustrated significant decreases
in total cholesterol concentrations.11 This finding is
significant since there is a strong independent rela-
tionship between total serum cholesterol and long-
term risk of coronary heart disease and cardiovascu-
lar death.12 The purpose of this review is to analyze
published experimental trials in order to identify if
vitamin C supplementation would truly be effective
in patients with high unfavorable total serum cho-
lesterol levels (greater than 240mg/dl).

METHODS

Using MEDLINE (January 1966 through December
2004) all published studies involving human sub-
jects that evaluated the effects of vitamin C on total
serum lipids were obtained using the terms [“Vita-
min C” OR “Ascorbic Acid”] AND [“Cholesterol” OR
“Lipids”]. All studies identified as experimental trials
were retrieved for analysis and additional publica-
tions were identified from the bibliographies of pre-
viously retrieved papers. Data was extracted from
the published reports and the following items were
entered into an Excel spreadsheet: study design;
number of subjects; mean age or age range; vitamin
C dose/day; duration of treatment; baseline and post
treatment measures of total serum cholesterol and
plasma vitamin C.

Correlation coefficients were calculated for baseline
total serum cholesterol and baseline plasma vitamin
C versus the percent change in cholesterol. As well
all studies were stratified among 4 categories based
upon their mean baseline total serum cholesterol
levels: Normal total serum cholesterol: <199 mg/dl;
Borderline-High: 200 to 239 mg/dl; High: 240 to
280 mg/dl; and Severe: >280 mg/dl. Within each
baseline total cholesterol category the populations
from each study were pooled and weighted mean
changes from baseline for total serum cholesterol
and plasma vitamin C were compared. Comparisons
were not statistically analyzed because the standard
deviation of weighted means did not reflect be-
tween-subject variances, but only between-study
variances.

RESULTS

Fifty experimental trials3,7,8,13–60 comprised of 1666
pooled subjects were retrieved and entered into

Tables 1–4 with respect to their baseline total serum
cholesterol. A very strong negative association was
observed in Figure 1 between baseline total serum
cholesterol and the percent change in cholesterol.
The correlation coefficient was negative 0.585 and
this was significant (p=.000). A negative association
between baseline plasma vitamin C concentration
and the change in total serum cholesterol was ob-
served in Figure 2 and also found to be significant
(p=.003). The correlation coefficient observed in
Figure 2 was negative 0.500. A change in plasma
vitamin C was subsequently compared against the
change in total serum cholesterol, and there was
clearly no observable association (correlation coeffi-
cient was 0.007, Fig 3).

After the studies were separated into 4 categories
based on their baseline total serum cholesterol con-
centrations, it was observed that the very high base-
line cholesterol group started out with the lowest
plasma vitamin C levels and obtained the highest
mean percent change in total serum cholesterol
when compared to the other 3 groups. These results
and comparisons can be observed in Tables 5 and 6.

DISCUSSION

When subjects are supplemented with vitamin C a
significant inverse relationship is observed between
baseline and the mean percent change in total se-
rum cholesterol. A similar but even stronger corre-
lation coefficient of -0.86 was observed by Hemila in
1992.10 However, this observation was based only
upon 12 vitamin C experimental trials. Based on the
data compiled in this review it can be predicted from
the linear regression lines that subjects with total
serum cholesterol concentrations �270mg/dl
should expect a decrease of at least 10% in the total
serum cholesterol levels. This review does not fully
support the conclusion of Howard and Meyers9 that
suggests that vitamin C not be recommended for the
treatment of hypercholesterolemia. This contradic-
tory finding is supported by the fact that experimen-
tal trials using patient populations with total serum
cholesterol levels >280mg/dl observed a 14% de-
crease in total serum cholesterol.

For severe hypercholesterolemic populations
(>280mg/dl), vitamin C is able to achieve compa-
rable decreases in total serum cholesterol when
compared to other nutritional supplements: pante-
thine (14.9%); niacin (12.4%); garlic (9.0%).61
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Even more encouraging is that vitamin C can be
supplemented up to 2 grams/day without any seri-
ous side effects.62,63 Patients supplementing with
niacin have complained of a number side effects
which have included flushing and pruritis64, while
patients supplementing with garlic have been ob-
served to complain of headaches, nausea, heartburn
and garlic odor.65

A significant inverse relationship was observed be-
tween baseline plasma vitamin C concentrations
and baseline total serum cholesterol concentrations.
Therefore, a population with marginal vitamin C
status combined with elevated serum cholesterol
may benefit from vitamin C supplementation. How-
ever the absolute increase in plasma vitamin C con-
centration post treatment was similar for all groups,

Table 1
Summary of Trials Investigating the Effect of Vitamin C on Total Serum Cholesterol in
Subjects with Normal Baseline Total Serum Cholesterol (Less Than 200 mg/dl).

Author and
Year [Ref]

Study
Design*

Sample
Size

Mean
Age

Duration
(weeks)

Dose
Vitamin
C/day
(mg)

Total Serum Cholesterol Plasma Vitamin C

Baseline
(mg/dl)

Change
from

Baseline
(%)

Baseline
(mg/dl)

Change
from

Baseline
(mg/dl)

Spittle 1971 [14] BC 20 20–25 6 1000 194 −8.76
Crawford et al.

1975 [15] R,SB 17 24.9 12 1000 185 4.86
Menne et al.

1975 [16] R,SB 62 18–25 16 1000 175 9.14 1.31 0.43
Kallner 1977

[22] BC 14 <25 4 5000 186.49 3.31 1.39 0.41
Vijayakumar and

Vasudevan
1980 [29] BC 10 30–45 2 3000 198.8 −6.19

Vijayakumar and
Vasudevan
1980 [29] BC 20 30–45 2 3000 189.1 −5.71

Horsey et al.
1981 [30] BC 14 81.8 6 1000 178.76 5.62

Johnson and
Obenshain
1981 [31] SB,PCO 9 23–36 6 1000 165.6 5.13 1.31 0.15

Josi et al. 1981
[32] BC 27 17–20 3 2000 163 14.11

Khan and
Seedarnee
1981 [33] BC 13 22.5 4 1000 176.5 −0.74 1.06 0.29

Buzzard et al.
1982 [34] SB,PC 10 25.3 6 2000 156.8 −0.26 1.37 0.45

O’Brien and
McMurray 1988
[44] BC 20 36–60 12 1500 197 −1.52 0.99 0.49

Beser 1991 [45] SB,PCO 105 20 4 500 169.72 −10.34 1.19 1.12
Osilesi et al.

1991 [46] SB,PCO 20 57.8 6 1000 194.59 −0.59 1.44 0.06
Eriksson and

Kohvakka 1995
[50] R,DB,PC 29 43 12 2000 196.91 −1.96

Jacques et al.
1995 [3] R,SB,PC 74 41 32 1000 188.03 2.88 1.27 1.04

Gatto et al. 1996
[52] R,DB,PCO 10 22.1 4 1000 195.75 −9.86 1.08 0.8

Samman et al.
1997 [55] SB,PCO 8 25.3 2 1000 176.45 0.22 0.96 1

Tofler et al.
2000 [58] R,DB,PCO 18 40 6 2000 184 −9.24 1.39 0.89

Martinez-Abundis
et al. 2001 [59] R,DB,PC 8 26.1 4 1000 192.5 −8.26

* BC (Baseline Comparison); R (Randomized); DB (Double Blind); SB (Single Blind); PC (Placebo Control); PCO
(Placebo Cross Over).
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regardless of their pre-plasma vitamin C status. For
all 3 hypercholesterolemic groups their baseline
plasma vitamin C concentrations were taken be-
yond the average concentrations typically seen in
normocholesterolemic subjects. The severe choles-
terol group experienced the greatest increase in
plasma vitamin C levels and this may be explained
by the fact that they started out with the lowest
baseline values and/or their median dosage of vita-
min C was 2000mg/day as compared to the

1000mg/day with the other groups. The results ob-
served here lead us to ask whether there is a cut off
level for plasma vitamin C concentrations in which
subjects who are below this level show deficiencies
in cholesterol metabolism?

If low plasma vitamin C concentrations are to blame
for the high total serum cholesterol levels, then
where in cholesterol metabolism does vitamin C
play out its function? It was originally believed that

Table 2
Summary of Trials Investigating the Effect of Vitamin C on Total Serum Cholesterol in
Subjects with Borderline-High Baseline Total Serum Cholesterol (Between
200–239.9 mg/dl).

Author and
Year [Ref]

Study
Design*

Sample
Size

Mean
Age

Duration
(Weeks)

Dose
Vitamin
C/day
(mg)

Total Serum Cholesterol Plasma Vitamin C

Baseline
(mg/dl)

Change
from

Baseline
(%)

Baseline
(mg/dl)

Change
from

Baseline
(mg/dl)

Spittle 1971 [14] BC 19 25–45 6 1000 207 3.86
Spittle 1971 [14] BC 19 45–60 6 1000 236 0.00
Pedersen 1975

[18] BC 10 2 1000 223.94 −5.17
Ginter et al.

1977 [20] BC 82 64 12 1000 207 −5.31
Hanck and

Weiser 1977
[21] BC 10 25–45 3 4000 213.3 −8.67 1.03 0.53

Kothari and Jain
1977 [23] R,SB 10 20–30 4 1000 204 −13.24 0.76 0.48

Fidanza et al.
1979 [24] BC 12 65–90 3 3000 225 −13.78 0.91 0.19

Horsey et al.
1981 [30] BC 11 81.8 6 1000 201.16 −0.58

Fidanza et al.
1982 [35] BC 20 44–79 3 3000 225 −13.78

Dobson et al.
1984 [37] BC 12 29 24 1000 227.8 −16.95 0.85 0.37

Kho 1984 [38] BC 23 >35 12 1000 239 −9.62 1.58 0.27
Erden et al.

1985 [40] BC 25 21 8 2000 200.12 −8.08
Aro et al. 1988

[41] DB,PCO 27 81 6 2000 206.95 0.56 0.424 1.776
Salonen et al.

1991 [47] R,DB,PC 39 54 20 600 216.22 −1.79 0.5 0.83
Munoz et al.

1994 [49] R,SB,PCO 124 17–74 4 1000 200.7 −1.05
Eriksson and

Kohvakka 1995
[50] R,DB,PCO 27 61 12 2000 239.38 −4.84

Gustafsson et
al. 1997 [53] BC 13 52 2 2000 216.22 −1.79 1.22 0.51

Gokce et al. 1999
[54] R,DB,PCO 21 56 4 500 207 −1.93

Fotherby et al.
2000 [56] R,DB,PCO 40 72 12 500 239.38 0.00 0.86 0.64

Hamilton et al.
2000 [57] R,DB,PCO 30 35 6 500 206.95 −6.16 1.11 0.67

Singhal et al.
2001 [8] R,SB,PC 31 54.7 4 1000 207.4 −1.49

* BC (Baseline Comparison); R (Randomized); DB (Double Blind); SB (Single Blind); PC (Placebo Control); PCO
(Placebo Cross Over).
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vitamin C’s cholesterol lowering effects was due to
its role as a cofactor for the enzyme 7-alpha-
hydroxylase, the rate limiting enzyme in the trans-
formation of cholesterol to bile acids.66 However
this hypothesis has been disconfirmed in subsequent
research which showed that plasma vitamin C con-
centrations had no effect on the rates of bile acid
production in the liver.53,67 Therefore vitamin C
might play out its role in the mechanisms respon-
sible for the removal of cholesterol from the blood.
In one study it was observed that there was a vita-
min C dependent increase in the activity of lecithin
cholesterol acyltransferase (LCAT).21,68 LCAT is in-
volved in the mechanism of reverse cholesterol
transport by which it is responsible for the esterifi-
cation of extrahepatic free cholesterol and its se-
questration into the core of high density lipopro-
teins (HDL). This subsequently leads to the selective
transfer of cholesterol from the peripheral cells back
to the liver and therefore elevates the rate of cho-
lesterol turnover and decreases total serum choles-
terol levels. It has also been shown that vitamin C
may be able to increase the number of LDL recep-

tors which would increase the catabolic rate of LDL-
cholesterol and its removal from the blood.69 These
may be the mechanisms by which to explain why
lower than optimal plasma vitamin C concentra-
tions leads to observable elevations of total serum
cholesterol.

Recently it has been shown that disturbances in
serum pro-oxidant-antioxidant balance as well as an
increase in low density lipoprotein (LDL) oxidation
are concomitant with higher total serum cholesterol
levels.70 These findings support evidence suggesting
that the hypocholesterolemic effects of vitamin C
may be due to its antioxidant ability.71,72 Vitamin C
has been shown to significantly reduce lipid perox-
ide levels8 and protect LDL cholesterol from oxida-
tion, thus facilitating LDL’s normal binding to mem-
brane receptors on the liver and therefore expedite
its removal from the blood by LDL-cholesterol cata-
bolic pathways.73 However, a couple of groups con-
test this finding as they observed that vitamin C did
not protect plasma lipids74 or LDL7,75 from oxida-
tion, and one group suggested that this is because

Table 3
Summary of Trials Investigating the Effect of Vitamin C on Total Serum Cholesterol in
Subjects with High Baseline Total Serum Cholesterol (Between 240–279.9 mg/dl).

Author and
Year [Ref]

Study
Design*

Sample
Size

Mean
Age

Duration
(Weeks)

Dose
Vitamin
C/day
(mg)

Total Serum Cholesterol Plasma Vitamin C

Baseline
(mg/dl)

Change
from

Baseline
(%)

Baseline
(mg/dl)

Change
from

Baseline
(mg/dl)

Ginter et al.
1970 [13] BC 24 42–65 7 300 255 −6.67

Spittle 1971 [14] BC 25 54 6 1000 242 7.85
Ginter 1975 [17] BC 24 62.5 24 1000 253 −17.00
Ginter et al.

1977 [20] BC 19 62 48 1000 263 −12.93 0.61 0.81
Kothari and Jain

1977 [23] R,SB 10 30–40 4 1000 256 −12.11 0.74 0.48
Filho et al. 1978

[25] BC 19 75 2 2000 272.1 −25.15
Dobson et al.

1984 [37] BC 10 58 24 2000 270.27 −14.29 1.03 1.07
Bishop et al.

1985 [39] R,DB,PCO 50 55.7 8 500 270.27 −5.71 0.73 0.9
Gulenc and

Nebioglu 1998
[42] BC 38 8 2000 264.97 −16.04 0.75 0.11

Mamianetti et al.
1988 [43] BC 14 48.5 3 1500 250.57 −8.81

Paolisso et al.
1995 [51] R,DB,PCO 40 72 16 1000 278 −19.45 0.72 0.61

Vinson and Jang
2001 [7] R,DB,PC 10 53 8 1000 279.15 −8.30

Shidfar et al.
2003 [60] R,DB,PC 17 51.8 10 500 243.5 −10.68 1.32 0.3

* BC (Baseline Comparison); R (Randomized); DB (Double Blind); SB (Single Blind); PC (Placebo Control); PCO
(Placebo Cross Over).
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vitamin C is hydrophilic and does not bind to lipo-
proteins.7 Yet another group countered this point
and suggested that vitamin C is able to protect poly-
unsaturated fatty acids from oxidation and thereby
limit the concentration oxidative byproducts, such
as malondialdehyde, which function to inhibit nor-
mal LDL catabolism.60 If the mechanism by which

vitamin C exerts its effects on cholesterol metabo-
lism is via its antioxidative role on LDL cholesterol,
then it should be observed that other antioxidants
may also play a role in reducing total serum choles-
terol. However, examination of the lipid lowering
effects of other well known antioxidants such as
vitamin E,8,76–80 vitamin A,8 beta-carotene,81 lyco-

Table 4
Summary of Trials Investigating the Effect of Vitamin C on Total Serum Cholesterol in
Subjects with Severe Baseline Total Serum Cholesterol (Greater Than 280 mg/dl).

Author and
Year [Ref]

Study
Design*

Sample
Size

Mean
Age

Duration
(Weeks)

Dose
Vitamin
C/day
(mg)

Total Serum Cholesterol Plasma Vitamin C

Baseline
(mg/dl)

Change
from

Baseline
(%)

Baseline
(mg/dl)

Change
from

Baseline
(mg/dl)

Peterson et al.
1975 [19] BC 9 46 8 4000 304 2.30 0.49 1.71

Fidanza et al.
1978 [24] BC 14 65–90 3 3000 290 −14.14 0.86 0.09

Ginter et al.
1978 [26] DB,PC 35 50–60 12 500 337 −19.88 0.35 0.55

Heine and
Norden 1979
[27] BC 63 57.3 48 1000 329.6 −11.13

Bordia 1980 [28] R,DB,PC 20 50.8 24 2000 285 −12.28 0.5 0.47
Fidanza et al.

1982 [35] BC 20 63.1 3 3000 311.8 −18.02
Wahlberg and

Walldius 1982
[36] SB,PCO 9 55 4 2000 287.26 0.54

Cerna et al.
1992 [48] BC 83 48 18 500 295.75 −17.36 0.6 1.14

* BC (Baseline Comparison); R (Randomized); DB (Double Blind); SB (Single Blind); PC (Placebo Control); PCO
(Placebo Cross Over).

Figure 1. Percent change in total serum cholesterol versus baseline total serum cholesterol.
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pene,82 and coenzyme Q1083 have all failed to pro-
vide support for this proposed mechanism. However
a study on gamma-oryzanol, extracted from rice
bran, found this compound able to significantly re-
duce cholesterol oxidation and the authors sug-
gested that this may contribute to the potential hy-
pocholesterolemic property of rice bran.84

Although the underlying mechanisms are not yet
fully understood, it is reasonable to assume that the

hypocholesterolemic properties of vitamin C are
most profound when total serum cholesterol is
greater than 240mg/dl. However these effects may
be limited to a subset of the population who possess
an underlying vitamin C deficiency and therefore
only certain groups of hypercholesterolemic subjects
could potentially benefit from vitamin C supple-
mentation. For example, in some groups of elderly
people the mean vitamin C level was found to be
below 0.3 mg/dl which may lead to their substan-

Figure 2. Association between baseline plasma vitamin C and baseline total serum cholesterol.

Figure 3. Changes in plasma vitamin C concentration versus changes in total serum cholesterol concentration.
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tially higher total serum cholesterol levels.20,85 This
may explain why in this review the severe hyper-
cholesterolemic group possessed the largest percent
change in total serum cholesterol from baseline as
this group was made up of a significantly older
population which possessed the lowest baseline
plasma vitamin C levels (0.55 mg/dl) when com-
pared to the other 3 groups.

There is considerable uncertainty about the optimal
level of vitamin C intake, and it is widely believed
that the greater the amount consumed the greater
the beneficial effect in terms of preventing coronary
heart disease. However, it has been observed that
plasma concentrations of vitamin C are completely
saturated at doses of 400 mg daily and higher, pro-
ducing a steady state plasma concentration of ap-
proximately 1.40 mg/dl in both males and fe-
males.86,87 This finding is somewhat interesting in
light of the fact that all but one of the studies in this
review utilized doses of vitamin C that were greater
than 400mg/day, and that the post experimental
plasma concentrations for a majority of the groups
(2 of every 3) exceeded 1.40 mg/dl. In normal
healthy populations, which were used in these
plasma saturation studies, it appears that 400mg/
day of vitamin C is adequate for plasma saturation.
But for an elderly hypercholesterolemic population
who may possibly possess a chronic vitamin C

plasma concentration deficiency, it may be possible
that 400mg/day is not sufficient to obtain saturated
plasma levels and hence reach full vitamin C tissue
saturation. Tissue concentrations of vitamin C usu-
ally exceed plasma concentrations, with the magni-
tude dependent on the specific tissue.86 Because
individuals with less than full vitamin C tissue satu-
ration possess elevated cholesterol levels11 it would
therefore appear that vitamin C doses of greater
than 400mg/day may be required to sufficiently
obtain tissue and plasma saturation leading to the
anti-hypercholesterolemic effects seen in these high
to sever hypercholesterolemic patient populations.

Although having high total serum cholesterol is
considered a major risk factor for developing cardio-
vascular disease, supplementing with vitamin C at
doses of greater than 400mg/day may be efficacious
as vitamin C has been shown to possess other well
documented cardio-protective qualities beyond just
reducing total serum cholesterol.11 In a pooled
analysis of 9 cohort studies subjects who took
greater than 700mg supplemental vitamin C intake
per day had a lower incidence of coronary heart
disease compared with subjects who did not take
supplemental vitamin C.88

This review includes some limitations such that the
comparisons made across stratum of baseline total

Table 5
Characteristics of the Vitamin C Experimental Studies and Changes in Total Serum
Cholesterol From Baseline (SD).

Total Serum
Cholesterol

Baseline
Stratum
(mg/dl)

No.
Studies/

No. Pooled
Subjects Mean Age

Median
Vitamin
C Dose

(mg)

Median
Study

Duration
(Weeks)

Weighted
Baseline

Total
Serum

Cholesterol
(mg/dl)

Weighted
End Point

Total
Cholesterol

(mg/dl)

Weighted
Percentage

Mean
Change

From
Baseline

Ratio of
Studies

Observing
Statistical

Significance

150 to 199 20/508 27.3 (18.5) 1000 6 181.1 (12.5) 179.4 (12.4) 0.91 (6.8) 5/20
200 to 239 21/605 37.9 (20.1) 1000 6 213.8 (13.8) 205.3 (16.5) 3.90 (5.78) 8/21
240 to 279 13/300 42.8 (8.7) 1000 8 262.7 (12.4) 232.2 (17.5) 11.40 (7.96) 10/13
>280 8/253 52.8 (6.4) 2000 8 310.0 (19.6) 265.5 (24.7) 14.30 (8.36) 6/8

Table 6
Changes in Plasma Vitamin C Across Baseline Total Cholesterol Categories (SD).

Total Serum
Cholesterol

Baseline
Stratum (mg/dl)

No. Pooled
Subjects

Weighted
Baseline Plasma
Vitamin C (mg/dl)

Weighted End
Point Plasma

Vitamin C (mg/dl)

Weighted Mean
Change in Plasma
Vitamin C (mg/dl)

150 to 199 363 1.24 (0.17) 2.01 (0.34) 0.77 (0.36)
200 to 239 216 0.88 (0.34) 1.60 (0.34) 0.72 (0.45)
240 to 279 184 0.79 (0.25) 1.39 (0.39) 0.60 (0.34)
>280 161 0.55 (0.19) 1.42 (0.59) 0.87 (0.64)
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serum cholesterol are based on an extremely het-
erogeneous population of experimental trials. Also,
the validity of many of these experimental trials are
in question, because of the lack of randomized treat-
ment allocations, failure to blind treatment, small
sample sizes, short treatment durations and the con-
siderably large range of vitamin C dosage used
which spanned between 300 to 5000mg per day.
The majority of these experimental trials tended to
suffer from serious research design flaws as only 6 of
the 51 trials used a randomized double-blind pla-
cebo-controlled parallel research design. It is be-
cause of this small number of randomized control
trials that this current review used a pooled analysis
and descriptive approach as opposed to a meta-
analysis design.

CONCLUSIONS

It has been shown that total serum cholesterol levels
at baseline can predict long-term cardiovascular
mortality.89 Therefore daily supplementation of a
minimum of 400mg of vitamin C for the more than
42 million Americans with total serum cholesterol
levels of greater than 240 mg/dl may possess sub-
stantial public health benefits. The benefit appears
to be most pronounced in patients with severe hy-
percholesterolemia (total serum cholesterol greater
than 280mg/dl) who in combination possess plasma
vitamin C concentrations of less than 0.6mg/dl.
However these findings are constrained by the fact
that there are not enough well-constructed studies.
Therefore further randomized, double-blind, pla-
cebo-controlled trials are needed to support the ef-
ficacy of vitamin C supplementation with high to
severe hypercholesterolemic patients. It would be of
immense value if these studies are conducted using
a large sample size of hypercholesterolemic patients
who concomitantly possess low plasma vitamin C
levels.
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